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do know from what we have learned that the symptoms are
sufficiently significant in every case to indicate an exploration;
that by this exploration we can, as a rule, make a sufficiently
accurate diagnosis to enable us to recognize these cases, and
that the treatment is nearly always complete drainage. The
practice of removing these structures is now rapidly becoming
obsolete. Drainage and the removal of any obstruction in the
duct are indicated. Hence the failure to make a perfect diag-
nosis of disease of one of these structures is not of much im-
portance, provided that we know that the exploration is nec-
essary, and that we institute the proper treatment.
Dr. John B. Heaver. Philadelphia: Doctors must study their
cases of indigestion more thoroughly. They must not be sat-
isfied with diet and drugs in many of these eases. I called at-
tention particularly to the class of acute pancreatitis, and
especially the acute exacerbations occurring in the presence
of chronic pancreatitis in which no drug is doing more harm
than morphin given indiscriminately. Too many doctors when
called to see a patient with pain in the abdomen are apt to re-
sort too quickly to the hypodermic syringe. A physician
might as well give his patient hydrocyanic acid. A prominent
citizen of Philadelphia recently died of pancreatitis because he
fail morphin shoveled into him. That is the harmful effect
of morphin.
Dr. W. D. Haggard. Nashville. Tenn.: One of the diagnostic
symptoms of acute pancreatitis is that you can hardly give
enough morphin to stop the vomiting, backache and pain. It
is one condition in which morphin does not absolutely mask
the symptoms. T urge the withholding of the drug and the
wisdom and importance of operating early in most acute
abdominal cases. When the abdomen is opened and fat necro-
sis is found, it will invariably point to the presence of pan-
creatitis.
MAY NOT DRINKING WATER, WHEN POL-
LUTED WITH SEWAGE, BE ONE MEDIUM
OF DISSEMINATION OF THE TUBER-
CLE BACILLUS?
SAMUEL G. DIXON, M.D.
Commissioner of Health of Pennsylvania.
PHILADELPHIA.
The tubercle bacillus may be introduced into the ani-
mal economy in various ways. The usual portals of en-
try are the mouth, nose, or an abraded surface. In cows
it may obtain entrance through a milk duct or by way of
the vagina. That it sometimes enters the fetus in utero
through the medium of the circulation must be ad-
mitted, notwithstanding the opinion of many physicians
to the contrary. Veterinarians tell us that it is not
uncommon for cows to drop infected calves. This, of
course, is entirely apart from a so-called inherited pre-
disposition to tuberculosis, which may be either physio-
logic, consisting of such a condition of the tissues, and
more especially of the mucous membranes, as will afford
a receptive and favorable environment for the growth of
the organism; or anatomic, depending on a conforma-
tion of the thorax, such as the deformities known as
chicken-breast, winged chest or hollow chest, which in-
terfere with the full and healthy development of the
lungs. It may, of course, be introduced artificially by
inoculation, as demonstrated on the lower animals. When
it enters by the mouth and nose, it may as dust pass
directly into the air passages and lungs, or, being de-
tained in the mouth, be swallowed with the saliva and so
reach the digestive tract. Contained in food or drink, it
may pass directly into the stomach and intestines.
It has been definitely proved that it may penetrate
the healthy mucous membrane of the intestinal tube,
pass into the lymphatic- circulation without leaving the
slightest lesion or trace of its passage, find its way into
the thoracic duct, so into the general circulation and.
finally into the lungs. Therefore, its presence in the
lung, coincident with its absence in the intestinal wall,
does not all prove that it was not originally introduced
in food or drink.
The early tuberculous affections of infancy, meningi-
tis and tabes mesenterica. are generally due to the use of
infected milk or to artificial feeding.
These considerations prepare us for the question
whether, in view of the thousands of human beings who
are expectorating tuberculous matter and depositing it
with their urine and feces, great numbers of these bacilli
must not find their way into our streams and constitute
a source of pollution of our drinking water in many
instances.
This inquiry is particularly.pertinent in regard to the
opportunity for dairy cattle to become infected them-
selves and to convey the infection to their milk if they
drink from streams close to the source of pollution. Any
one who has watched cattle drinking in a stream can
readily "understand how this might occur. Even when
they do not wade in to a sufficient depth to immerse
their teats and udders, in their efforts to drive away flies
they throw the- water dripping from their mouths and
from the ends of their tails over their sides and udders.
Front the stream they usually go direct to the milking.
With the carelessness which prevails on the average farm
the milker finds no difficulty in mixing the milk whichis distributed over the outside of the teats with-any or-ganic filth which may be clinging to them, as well as to
his own hands, and allowing it, so contaminated, to drop •into the milk pail.
.
EXPERIMEXTS TO ASCERTAIN THE PRESENCE OF TUBERCLE
BACILLI IN SEWAGE.
In order to remove this hypothesis of the possible
contamination of water supplies from the realm of mere
theory and place it on a substantial basis, I have been
conducting a series of experiments, with the coopera-
tion of Dr. Herbert Fox, chief of the laboratories of the
State Department of Health to determine whether tuber-
cle bacilli may be found in sewage, and, if so, to what
extent. The pollution of water supplies by the excreta
of typhoid fever, of dysentery, of cholera and of diar-
rhea, has been so evident and of such constant occur-
rence that it has filled our field of vision to the exclusion
of the possibilities of such pollution by the poisons of
other diseases. Tuberculosis is one which has been thus
overlooked. I know of no investigations made or pub-lished in order to determine the facts in this matter up
to the present time.
 
So far my researches have been limited to the exami-
nation of the sewage from the Rush Hospital for Con-
sumption and Allied Diseases, West Philadelphia, the
sewage from the White Haven Sanatorium for Con-
sumptives, and the mixed sewage from the sewer outlet
at South Street Bridge, West Philadelphia.
The sewage from the main outlet into the sewer from
the Rush Hospital, taken November 24, was largelyfluid, containing some solid fecal matter, and what was
apparently refuse from the kitchen.
The sample was well shaken, the solid portions broken
up with a rod and portions of 1, 2.5, 5 and 10 and 20
c.c. pipetted into centrifuge tubes, the first four being
made equal to the bulk of the last one, with sterile water.
These tubes were centrifuged for eleven hours, with one
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intermission to remove supernatant liquid and add fresh
sterile water to tlicm. Alter eentrifugalization the solid
sediment was spread on glass slides, using the entire 1
c.c. at the bottom of each tube. These slides were
stained with ZiehhNielson carbol fuehsin for five min-
utes; one set was decolorized and counterstainecl with
a saturated solution of methylene blue in absolute alco-
hol, and another was first decolorized with a 25 per cent,
solution of sulphuric acid in absolute alcohol and coun-
terstained with Loeifler's, while a third was decolorized
and counterstained by Pappenheim's solution. This last
method was used to corroborate the findings of one set of
Rush Hospital sewage samples and those from WhiteHaven. In every instance that tubercle bacilli were
found in smears decolorized by the 25 per cent, sul-
phuric acid in absolute alcohol, they were also found on
preparations treated with the Pappenheim solution.
This method is declared a final tinctorial test by Pap-
penheim,1 Simon- and Rosenberger (as yet unpub-
lished). Every slide was subjected to the search of an
hour under a one-twelfth oil immersion Zeiss with No.
(i compensation ocular. The following counts are given
on the methods in which the slides are decolorized by
the sulphuric acid alcohol method, because of the clear-
ness of the field.
Une undoubted tubercle bacillus was found on the
slide containing the sediment of 1 c.c; 2.5 c.c. showed
three tubercle bacilli; 5 c.c. showed seven; 10 c.c.
showed ten, and tubercle bacilli were found to be present
in the centrifuged portion of 20 c.c, but their number
was not counted. All these figures represent the search
of one hour with a mechanical stage.
On December 17 another sample was taken at the
same place. In this sample the result was practically the
same as that above outlined. The number of organismsdemonstrable in the slides made by identical methods
was found to decrease appreciably when the sewage was
kept under artificial conditions, that is, in large dark-
bottles in the icebox.
-Weeks elapsed.- 
it. ' 1 week. If weeks. 4 weeks.
bNo. of organisms in 1 c.c. 1 1 0 0
"No. of organisms in 5 c.c. (i 3 1 1
No. of organisms in 10 c.c. H -\- 2 1
No. of organisms in 20 c.c.(Average 3 counts). + 6 2 2
Samples were taken Jan. 4, 1907, of the sewage from
the bactericidal filter-plant of the White Haven Sana-
torium for Consumptives. Portions were taken from
the mixed sewage, from the solid sediment after filtra-
tion, and from the effluent. The samples were given
exactly the same treatment outlined for the sewage at
the Rush Hospital, and equal volumes taken. The
counts by the sulphuric acid alcohol method and the
preparations decolorized and counterstained by the Pap-
penheim solution are practically identical. The counts
are given according to the sulphuric acid alcohol method
for the reason above mentioned.
In the stained sediment from 1 c.c. and 5 c.c. of the
mixed sewage no tubercle bacilli were found, but they
were found sparsely when the sediment of 10 c.c. was
stained. This sediment stained so diffusely with methy-
lene blue that it was practically impossible to see all
fields clearly and some may have been overlooked. The
solid sediment was removed from one of the chambers
eighteen inches below the surface, as far down as was
possible to reach. It was a dark, foul-smelling mass,
1. Berl. klin. Wchnschr., 1898, No. 37.
2. Clinical Diagnosis, 1904.
about the consistency of feces and not dry as far down
as could be seen. The mass was macerated with an equal
quantity of sterile water, well mixed with the rod and
portions centrifuged. The sediment of 1 c.c. of this
mixture showed two tubercle bacilli after an hour's
search. The effluent from this filter plant was taken
directly into the bottle as it bubbled out of the ground
about 200 feet down hill from the separation chamber.
It was a turbid fluid and showed a bacterial count of
370,000. Typical acid-fast bacilli could be demon-
strated in quantities of 10 c.c. after the search of one-
half hour. They were in clumps and not easily enume-
rated. The sediment of smaller quantities failed to
show any such organisms.
The sewage from the Schuylkill river was taken at the
mouth of the sewer below South Street bridge, West
Philadelphia. One hundred cubic centimeters were cen-
trifugalized for twelve hours, the sediment thoroughly
mixed from the several centrifuge tubes, recentrifugal-
ized and dried in the hot air oven, softened with nor-
mal salt solution, again centrifuged, the supernatant
liquid poured off, dried again in the hot-air oven, soft-
ened with salt solution and spread on four glass slides
for staining purposes. The reason for these several
washings was the presence of a scum or coating over
the sediment when dried after the first centrifugalization]S"o organisms in any way comparable to the Bacillus
tuberculosis could be found. In preparations decolor-ized by 5 per cent, hydrochloric acid no acid-fast organ-
isms were found; this was done to see if the smegmabacillus was present in the sewage. There were no
masses of dejecta, but the fluid had a distinct fecal odor.
The experimental efforts at producing tuberculosis inguinea-pigs have been omitted up to this point because
they can be treated together, their results being uni-formly negative. The sediment in the several instances
directly after centrifugation was subjected to temper-
atures of 60, 65 and 70 C. for fifteen, seven and two min-
utes, respectively, with the hopes of killing off the sew-
age organisms, particularly the spore-formers, without
doing any damage to the tubercle bacilli. Guinea-pigs
inoculated with this heated sediment either succumbed
shortly after the inoculation or, when they survived this,
failed to show any pathologic lesion of tuberculosis. In
order to have the organisms in their vegetative state
sediment from a large-amount of sewage was incubated
at 35 C. for twenty hours, centrifuged for a few min-
utes and this sediment subjected to heat as above out-
lined. The second centrifugalization was only done
long enough (about twenty minutes) to throw down a
sufficient sediment with which to work, a complete sedi-
mentation requiring time sufficient to permit further
spore formation. The results of inoculation into guinea-pigs were also negative. In smears made from some of
the injection material the typical acid-fast organisms
were found, but they could not be discovered in smears
made from the peritoneum or organs of pigs dying
shortly after Injection.
This does not prove that the acid-fast bacilli were not
tubercle bacilli. The discovery by stain of tubercle
bacilli in sewage does not prove that they were viable.
When taken direct from the sewer of the Rush Hospital
and White Haven Sanatorium it is assumable that they
still live when so recently from the human body. The
fact that no tuberculosis was produced does not militate
against our assumption of the identity of these acid-
fast organisms because of the few that were introduced,
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inasmuch as we were obliged to use small quantities of
the sediment to lessen the action of the accompanying
germs which we could not kill or remove. Attempts
at cultivation with pieces of organs and coagulated
blood serum were, of course, failures.
EXPERIMENTAL WORK ON THE VIABILITY OF TUBERCLE
BACILLI AND SEWAGE ORGANISMS.
At the outset of this work some hope was placed on
the effect of sunlight on the sewage organisms. Later
eosin with its well-known bactericidal activity was added
to our means of removing the contaminating bacteria.
Early in our experimentation the effect of sunlight ou
tubercle bacilli smeared and dried on filter paper was
determined. Direct sunlight on these papers was suf-
ficient to kill the tubercle bacilli in twelve minutes
(April, 1907). The bacteria-bearing strips were ex-
posed in open Petri dishes and then transferred to tubes
of glycerin veal agar on which the stock was growing
well at that time. In July and October, 1907, experi-
ments on the effect of sunlight and eosin on the surface
growths in flasks were made. The experiment was set
as follows: One set of flasks was kept as control and
one was used as control and exposed to the sunlight;
to one set of flasks was added 0.03 per cent, eosin solu-
tion and on the surface of the third set a 2 per cent,
eosin in gelatin was smeared in as thin a film as possible.
While I am aware that this procedure is not satisfactory
to determine the lethal sunlight exposure, it was hoped
that some assistance might be given toward determining
what would happen to tubercle bacilli in a thin layer of
emulsified sewage sediment exposed in these flasks. The
possibility of error in this technic is manifest. It is
striking, however, that the transplants from the sets
which were exposed in flasks smeared on the outside with
eosin did not grow after one hour exposure, although
the two tests were made when the sun's power is quite
different—July and October.
Efi i:ct of Sixliuht and Kosix on Si i:i Aii: Growths.
Control, i/i Ur. 1 hi-. 2 hrs. 4 hrs. 8 hrs.
August 10 :
Control dark. + 4-
Control without eosin. -j- -(- —•' + + +1
Eosin in solution 11.03 %..-(- -f- 4- -j- 4"
—Eosin smeared on surface, -f 4-
— — — —October 10 :
Control dark. +
Control without eosin.
-j- + + + 4-
—Eosin in solution 0.03 %.
.
-j- -j- -j- -j- — 
—Kosin smeared on surface, -f 4-
—
—
.—
—
It appears from this that the photodynamic power of
eosin is effective after half an hour, or an hour at least,
on tubercle bacilli. It restrains growth after transplan-
tation, at any rate.
In making a control experiment with sewage a fresh
positive Rash Hospital sewage was rapidly centrifugal
-ized and the sediment allowed to germinate twenty hours
in 90 per cent, by bulk of bouillon. This was again rap-
idly centrifugalized and a thick emulsion of the sedi-
ment placed in our usual tubercle bacilli flasks to the
depth of about two millimeters. These were placed in lots
like the last experiment, one set as control, one received
0.03 per cent, eosin and the third had a gelatin coating
of eosin. The results of their growth after direct sun
exposure on a very bright day (although Dec. 14, 1907)
require no chart. Transplants made with a loop and
with the extreme point of a straight needle, touching
only the surface, gave marked positive growth of con-
taminating organisms after four hours.
The results of exposing dried sewage on filter paper
as was done with the tubercle bacilli was likewise disap-
pointing. The germinated sewage was rapidly sedi-
mented and this mass ground up to a state approaching
perfect homogeneity. It was then distributed by a
pipette in equal quantities on slips of filter paper which
were placed in a vacuum desiccator without acid for
ten minutes, at the lapse of which they were still a little
damp. The exposure to the sun was made in two min-
utes after removal from the desiccator, the time elaps-
ing from removal from the incubator to the sun
exposure being about forty minutes. The slips were
then exposed directly to the sun for one, two, five, ten,
thirty and sixty minutes and transplanted to neutralbouillon. Every exposure grew well.
ft is evident from these few sunlight and eosin tests
that longer exposure is required to kill the sewage
organisms than would suffice to restrain growth of the
tubercle bacilli, and that this technic is therefore .im-
practicable.
We are dealing with such a small number of organ-
isms in this sewage compared to the number usually
employed to produce artificial lesions that some mean-
must be found to render sewage organisms entirely
innocuous, which means must be such that will not harm
the tubercle bacillus itself. Dr. Fox and I are still
working- on this problem, but can not as yet report
much progress. The finding of tubercle bacilli in smears
made from sedimented sewage of tuberculosis hospitals
by eminently trustworthy methods, is sufficient proof to
us that these organisms are present in such sewage and
may therefore be in the watercourses into which the
sewage flows.
SOME PRACTICAL CONSIDERATIONS IN THE
TREATMENT OF INFLAMMATION.
JAMES EDWARD POWER, D.M.D.
PROVIDENCE, R. I.
To treat intelligently any and all of the pathologic
conditions which may present themselves in the oral
cavity the practitioner, whether he be a physician or
dentist, must understand the underlying process which.
is productive of these conditions, namely, inflammation.
Inflammation has been defined so many times that
it is now a difficult matter to select a definition that
will be accepted by all. Perhaps one of the best defini-
tions is the one propounded by Grawitz, wherein he says
that "inflammation is the reaction of irritated and dam-
aged tissues which still retain vitality." The reaction
referred to by Grawitz includes a number of successive
changes, commencing with stimulation or irritation and
ending with suppuration or pus formation. In conjunc-
tion with, and as a result of, the process just referred
to, we have a manifestation of four other important
conditions, dolor, rubor, calor, tumor\p=m-\pain,redness,
heat and swelling.
THE INFLAMMATORY PROCESS.
By way of preface, I shall briefly describe the changes
which take place in the living tissue as a result of in-
flammation, because it is on this that I shall base m\
reasons for the treatment of the conditions to which [
shall refer later. Sutton compares the local systemic
conditions of inflammation to a conflict of living men,
instead of living cells, and it is worth repeating here,
Read in the Section on Stomatology of the American Medical
Association, at the Fifty-ninth Annual Session, held at Chicago,
June. 1908.
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